[12] mfMm&jf9.m 

[21] 99118339.8 



[5l]lnt.CP 

21/82 

HOIL 21/28 H)1L27A0 



C43]»5f B 2000 # 3 8 0 [1114^?F^» CN 1246727A 



C22]««B 1999.8.31 [213*«* 99118339.8 








[3211998. 8. 31 [33]JP [31]246147/1998 












[72]«ilA SSftfiL 










7 JEC 35 n WSHft 49 K 



[S7]mi 

^-vammt^m mnitiSmfiiKtkmam-iiniM 




^ ^] ^ ^ ^ 



1. -#+-f-^I^A*.J«-S'H^*Jit:X^, '^^>tr^]^^- 
( c) ( b) ^^m^B9^^1^_h, ^J#>^t^^ 

J5^(c) d^^^fek^t'Jf jL, — ^^^^6^^W^^I^^T>^*4it7|■ 

5. 1 fi^^-^-J^^^^^^^-ft-^Jitxt;, ^t^^^ 
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(a) (e) -i5t^i^^-^^#j^t*'J#^#; »':t>a. ( f ) 

^^0,^ fe^z^lt SOG i^. 

it. 

13. 1 ^^^-^'ft^^^t.^^'ff^J^i^J^^. *t*J# 



15. -^^^^fkA^^n^mits^Z, '&fe>|^T^>l#*: 
( c) j^fi/rii^^m. ( b) ^^^^A^4f^ftm.; 

16. 4|E-#*lif'J^^15 6^F-^-?-'f*L||,;^^J|§.^>ft^Jitxt;, i^fe-g^: 

( h) >^b.;3fil#JS| (g) >^E.;^i*.^iE?^^j^Ji, M^j^^ii, 
(i) -^E.;5t^#iiL (h) >^E.^itf;^^^M>b^it^-^^ 

17. )ftL#;H^0JI-4^ 15 *t^^ 



18. #.|&*LifiJJ^^ 15 ^J^^^fk^^^U^M^J^t.. *t^^ 

19. ^^^^'\^^ 15 dO-^-^-f^f^il^i^^^l^^liti^, *t^>^^ 

(c) ;^^m.f^-^^m.-t^]^^^^^j^i 

(f) >^^slirJ|^ ( c) >i!E^i2l.^W^^^j^Ji, 

(g) ^^^#41^ (f) ;^0t^^^^^Slil^f^^f^-^^ 



21. 20 ¥j^^^^^^^^^^\ik:^t,. ^^^^ 

E. 

22. #^^*l^JJ^^ 20 6^^-^#^|l:J^%i^^>ff^JitxS, ^t^J^ 

23. 22 m^^^^l^^^^^m^^t.. ^^^y 

24. #.#*t^JJ|-^ 20 ^^-f^^^A^i^S-^^^JitX^, ^t^^ril 

n'-^M^m.m^nf^ cvD ^**J4^, ^fiiHif^^^^^^m^B^ cvd 

25. #.#*C^'JJ^4S1 20 6^^-^>«^^^%^^>H^^]itX^, ^t^>t^ 

26. ^^^M^^ 20 fi^^-|^^#:A^^$-^#^JitJ^^, ^f^fft 



(f) .^^;r^^-^atii^^6^^^^-^^^i^t, ^J^^^tt'. 

( a) ( b) ^19], ( g) ^ N mf^^^M. — & 

30. ^^J^^]^^ 28 «^^-f^-tt^|^^^j^B>ft-*Jii:Ji€, 
^ (b) 5ft* (c) ^faj, (h) xt^it|^^fL^>^i^3t:#-g^t^:^'li 



>f^j?(r^— ^M-kp IEEE Transaction ED-43, No.ll(1996), 
pp.1864-1869 t, :ilS^T>^^^^#%.*l6^>&l^^^t-^«^^*l^^>^ 

SAC ( ^ ) jfc^^^^T— ^t^.^. * 

»b MISFET 6^;?.^-, v:titi»#^#^^^>^^fi^f'"S-'^ MISFET 

ilfi^ -T^^^i^H"). mMi^^^^i^^M.^^^^^M.t cvD 

MISFET X.-t6^ — ^>^S- 
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( q ;^^^J t ^ No.92608/1997 ), 



^m^^¥jM^) Afi^i^^J^m9f, HM^r^^^j. 

^— ^t&, ^^:^^m, ^in^^m^l SAC 

^Xm.! 9 >*^4-^'J'i^:?f No.316313/1996 ^ U ^^^l^*:-^ 
No.125141/1996. 

JL >^ ^ ^jei ^ J8 ^ ^ ^ ^ Bt ^ ^ ^ ^ # T ^ 6^ ^ 

rti^fit^^T. 5^^- BPSG mfM:^^m.^^M^l f^^^^it^^.^ 
M^^^i^ BPSG l^6^4^ii.^^«^^^T, ^^#.4b>^i^; 4!-;S*k 

m^^^i^^Mr^^0.^^^^^ ^^^^^^^ ^4fc^l&^fe>^t^4k. 



( c) .j5L#ii^ (b) >i5t^w^^MJi, ^J#*^^>^^— ^ 

( d) .^t#JSI^ ( c) =-^^i^>b^ — ife^Mi^^w^^ 

@ l#=f«.-f-^®^JbT#.^4^iL«^ — >M^^^'I*]^T DRAM 6^1^ 
S 3A^-f^>«^#;t.ii^^^fi^^d?®, ^ibT@ 1 6^ DRAMi^^l- 
a 5(a) A-^S 4 t A-A^6{iiJ|-'^t^6*fJc:t^Jtf?®, i?& @ 5(b) 
© 6;€^^#^#J^^^-^^6^^^S, :^AT*J^© 1 6^ DRAM 



^ 7 ^^^^^AA^^^^M^m. ^iiJTS 6^>^6^ DRAM 
© 8 A^-f-^^J^^^-^t^*^^^®. ^tbre 7^>^#^ DRAM 
m 9 ^^^^HM^^^^^^M^m. T^^im S^^^ DRAM 
m lO^^^i^^^^-^-^^^^^^' :^ATS 941^60 DRAM 

DRAM 6^ J.^, 

m 12>l:4^-|^^#;^^^^^6^^^S.*ibT® 104L>^6^rDRAM 
S la^-f^-ft^^J^^^-^i^fi^^^a.^ifeT® 12 4^.^6^ DRAM 
@ 14 ^^-f^'Hs^^;^^^^^^^^] S. ^ iij T ® 13 ^^fitr DRAM 

@ IS^^-^i^HM.^^'^^^M^m.'^^'T® 144L>^6^DRAM 
S 16^^^>»^#J^iJ^^i^fi^^J«9®,^tfcTS 15 4^^6^ DRAM 

@ 18 ( a) limit^^^, ^M-'tm 4 t A-A 

.Si® 18(b) ^® 17 M^^^^* ^^f" 

® 4 t B-B ^#^^-^^4tJ^iJ^^i^6^^:fc.^l^®- 

@ 19il-^-^^#;^i^^^6^-^J^®.^i^T® 17 4Lv^6^DRAM 

m 21 A@ 19 y&^'kam 20 -f^#>#>^i^ 



m 23 A^-^^^X-^^i^^M a» @ , ^ T S 19 fitj DRAM 

© 24 (a) pI© 23^ii#«|t8t, J^-^i^® 4 t A-A 
AX^'^^^^^M^m. 24 ( b) 23 ^jit#J5^8t, :^>^f- 

m ISA^^^^A^-^-^^^M^^,-^^ T ® 23 ^^6^ DRAM 

a 26 (a) 25^it#JS(l8t, ;t>^-f ® 4 t A-A ^6^^-|^-fl^# 
;^iJ^^i^^;^ic-^Ji&®, 26 ( b) A© 25 #Jit#4I^Bt, 

S 27 25 *]it#J»Bt. -f -|^>«^#J^i^^i^6^;^:»L#4«.-f-a? 

S. 

@ 28 Tl^-f-^JMt ^ @ , rf{ T ® 25 6^ DRAM 
© 29A^^4i^^A^^^i^^M^m,-^^7 ® 28 4:.;&fi^ DRAM 
m 30 A-f -f^'?*^^;^^^^ ^fi^ * ® , ^ ib T ® 29 ^ DRAM 
© 31 ^^^i^^A^^'^i^i^M^^, ^ T ® 30 4L>^6^ DRAM 
@ 32 ^^-f-^;H-J^ J-J^-^^fi^^ fl& ® , :!!^ tb T © 31 ^^i^ DRAM 
© 33A^-f^'f*^#J^iJ^^^6^^^®.*{bT® 32 4:,>^«^DRAM 
@ 34 4.® 33 ^Jit^lSLBt, ^-^^#J^J.^^^6^;^:*L#4^^^ 
@ 35A4^-f-'«^#;^iJ^^i^^^J«jS.-^ibT® 33 :2L>^fl^DRAM 



m 36 ( a) Am 35*Jit:^*N-, ^M^m 4 t A-A 
A^^-^^¥i^iLM^m. ifom 36 ( b) Am 35 ^Jit#J8&Ht, 

S 37 ^ib T © 35 4L>^6^ DRAM 

m 3SA^^^^M.^^-^^ii^M^m,^^ T © 37 4:,;&#^ DRAM 

m 39 ^ ® , ^ ife T © 38 DRAM 

S 40A^^^HA^^^i^i^M^m,^^7m39^M:^jy^M 

m 41 4L^-|^#-4tJfe-i.^^^6fr^J^®. ^i^J T S 404:.>^#^ DRAM 

S 42A^^^HM.±^^^^^^m> ^Jij T ® 41 ^>^6^ DRAM 

m43A^^^^M.x^^i^¥j^mm,-^^rm42^^¥tDRAM 

m 44A^^^HM.X^^i^^M^m. T S 43 41^60 DRAM 
® 45 A^ ^i^^AA-^^ ^6^#J^?S,^ib7S44 6^ DRAM 
S 46 A-^-f-^#4-;^J.^^^6fr^dja. T ® 45^>^fi^ DRAM 
S 47 A^^^^A^^^i^^M^m.^^T m 46^^^DRAM 

m 4SA^^4^HA^^^i^f^M^m,'^^ T m 47 dram 

S 49A^^^^M.±^^^^M^m.^^7m48^Mf^DRAM 



fi^fm.^^^^^^^^^^^^\^^' 52 ( b) A>5;g^-b7:5n^ 

m 1 AA^^^^^^ifi^ DRAM i^4-f^^*^;S>t fi^#>h#^^© 
®. >i§t##-^«i^*Jil6^^-^#<SJt lA 6t J-^^j-h, « X >3r 

^ ( SF>&^-f->^S>t lA fi^-^ii^T^ ) Y ( nfy^^^j^^^J^i 

n SA Mm^i& X >5ri^^fe:jft.;fi>«P*^#^^l^^'l MARY ^m, 

;§Jt lA i;^®^t'«-^^^. m^l^^m^m WD. i«-dt.»|gt#^3l 

S 2 A-tj*. DRAM 6^1^^*.^©. :fcT^>t^. MAj* DRAM 6^>?l 
-j^^l^^'J (MARY) ^¥iitA^^'' ^'^>&#^t6Jl^,#6^^^ WL 
(WLn-l, WLn. WLn+1, - ); ^>h;Sf'J>rt^i€'ft6^<s:^ BL; 

.s.#^J^'&^^^5t.^,^fi^^>^'?l■^^-¥•;^ (Mc). m^^^-isLj^M: 

^Tb-ff C $iN:^-^6^#^^#-^il# MISFET Qs. ^^U^^^^ 
MISFET Qs^iS^^^'^—A-^^^^^l'ii^^^^^^^C, ^fi- 
>^*^^^^J-^i^ BL. WL iife*ti^;^i^^4R^# WD, ^ 

BL 6^ — iS4it^#i^-^ A ;^*L ^ SA. 
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^r^i^^^^^^'U S 5(a) 4 t A-A^6^:^ic^a»®, ^ 

d{ 1 ^^^^^\^^f&^^^; ifhmsib) B-B ^ ( 

^tfe:jL#^^) ^>&#^© 5 (a) #^ :5n#j6t;^:*L^J 3a S ( ^ .^-s^-* T 'fT 

( Pp>?|-'^^1^^J ) 6^ p ^19^ 2, ii.i±^l^^*T;5r6^ n ^^-^'ff^E 3 

^^Myj^^^n^^^^ MISFET Qs -t. 4 ^, A^^^^tL 

i^#MISFET Qs * nJ^il^^^. X i^H^^^ 

^->hj^3faji ( n ^^-f-^E 9) ^^^>^#^ll-¥-itil# MISFET 
Qs, X:^i^>{itifc^-^. 

# 6 ^ik,. 6 t> m.%:^^^fkf^ 5, 

^^ilA*^, ^aitris^ LOCOS ( ^v^^J^^'ft) ;3r^*J>f^A*^^ 

^^^^^^^ MISFET Qs iJ^^^^^l^ 7, 8A. vl* 



JkM^y ^^J^^^-kp^^ 8nm. 

MISFET Qs 6^ ( * ^— ) # 

Y i^^X^^i^. #%*L 8A ( Pp4^^ WL) ( *Pp#-^>dt) ^ 

:^^^^¥im^^ 8A ( WL) m^^^^^if-^^f-WM'^^ 

^¥i^^^^A^\Siifi^^pJ^ 220nm. 

*8-*.*L 8A ^ ^ - ^Mf^^, ^P^- ^J^^m ( poly-metal 
structure) JifiitM-k^^^' P(^) ^^^^^^^fB.^ ^n^J^l 

^^;^f^±^^ WN(IL4fc4^) ^^^J^^^^^J^^.'. y:^^^^^^ 
J^f^JL^j^ W(^) ^^n-^Jk^^^A 
fi^#%*L 8A ( ^4=^ii WL) At^^^^f^^^^"^^ (polycide) 
^^&¥jm^^$.^fi^^^(^j^^fs-^ l-20/n), VX^^i^W^^ 

t, -fi^dd^^^^ 512 >h>?^>^^#->C.i^-fet'J4^^ WL. Jfc^^^WLii. 

5niii; ilhX:^^^^]^^^^^-!>P 50-lOOnm. 
DRAM ifi^m^^^^M.^^ n MISFET Qn ^ p 

MISFET Qp. n >^3l MISFET Qn #J#>^ p 2 t. JLi#-**&^ 

A. ^—yr^. p>^al MISFET Qp n 4 t, JLi-^**h 

^^1^ 7, *%*L 8C, p^^^-f^-fi^S 11 ^ 11 

( ^— ) #*.*L 8B ^ 8C ;j^iti?.*^4*i^* 
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^SA ( pp^a WL) ^n^^^n-^J^^^^ ^A^ym^^f^ n 

MISFET Qn ^ p MISFET Qp ^^^^^^/t^^^%^-^'f^ 
mi (looser design rule) ^M^t, ^^hffl 1 6^^^ MISFET 

t, ^"f-^^^t^^^J^^ 4SL>^E#ifc^M 7 MISFET #J#^>^ 
^^^^dt^* 4nm, it^^^^n^^^n MISFET 

.^t>4#^#-7Gi^# MISFET Qs 8A ( ?F^^ WL) -t, 

m^^n^^m. 12, >^t.*^^ife*l t , ibif ^^J§1 12 *^J>ft.^L*^%*L 8A 
X^m^itJ^kJ^i^f^-^^Mi) 12a )':itJS.^I'J#>(§fc.|L>tt:.^igl 12a Jid^t. 

jfc|L4fci^i^ 12a lOOnm, ^at.^t^>^l^ 12b i^J^^^^ 

40nm. .^i'^, il^^>ftJi:J^12a^lL4ti^l^l2bi^>9-^>^T^:^>^I^i" 

12b fi^^i^'lfc^^. ^t>ft.tfe^4V^*l^fe^l^ 12 

^, m^^^^Am^^J^12^^^^0.12b. Sit, ^^3S.'h*J# 
12b :^^^*hig$l^6^t.^J^l^ 12b 6^#^:^>^JI^, >W.i?&#*J 
12b *i=-^^^^t.4fc^i^ 12b, it^ 

^, ^^)>f^^>ffc>^^l^ 12a ^^<^:>-^«t^Jitx^i±^t*&**J-6^r 

/^^:^t,JyRAM^Mit4k'^^^^-^'^' 
^^-m ^^J^ 12 ihfL^^n. 12b *;^*I>T?«J^-^ 



>^*hJS.#4*LBt, M^n^i^JikJSi 12b ^^^^¥tm:. ^^jit^^Mp] 

^^^J^) 13, iSi^Jlti^^M 12 it^^. 8A ( ?F^^ WL) 

^Bh, JL^*;?->S.#&if?*I*' SOnm. jH:iL4fci^l^ 13 

^U. 8A ^yJi^f^^^M-j^Mu^Jkm. 13 t- 13 

^— :5r^j, MISFET 6^-^>^4«^%*L 8B ^ 8C -t, 

*]#^rm^^i^ 12. jlfctf^^i^ 12 'ife>;S"-^^^^i^^^>&^t^^- 

*f**L 8B 3^Ji:^1f ^i^J^ 12 fi^^^JiJ$i>a.#%*L 8C ^-t^^^^ 
J^12 6^#I^-h. 

#:^^>^#^^^iGil# MISFET Qs ii^m^m ( n ^^-^#^E 9 

^^fS|^ 13s«t^4^*J'f^ n >*|3l MISFET Qn t^^J^^^S. p ?^ 

il MISFET Qp fffjm^mti^^^^ E. 

J^^^m^X^it^ MISFET Qs -h, n J^lil MISFET Qn Ji» 
p T^il MISFET Qp-t, ^j5«JtJ^ SOG ( s^jj^SiE:^ ) ( 
J^) 16. SOG 16 -t, M'i^^^^'itJ^J^i^?^^ 

^^M) 17 5^ 18, ^t6^-t>^^4fci^i^ 18 ^^^A^^^^i^^^ 
1 Ji^^^4^JilSI-^>!l^4-*. 
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^^A>?^^^#-iGi^# MISFET Qs ^j^^^Wi^ ^f^f^ n 
#.E 9 ^ 9 -h. M^^^^^^l^ 18 ^ 17 >':AJS. SOG M 16 1$.#6^# 
)|jj?L 19 jft* 20. >j5til^^j»^ 19 20 t, n ^^>t ( 

fi^^Jaf B^«J*i0i^^6^^ 21. ^>^Xt^6^*!^*.*L 8A ( ^ 

13 4L|8lfi^|iJj^, -5l^T#^Jiit^ 19^ 20 6fj^>h.^-^*^ X ;5nSj6^ JL^^. 

^f^^l9^2i^;^Hm^^%Xi^^^^i^^ ^^^^^ 
7^¥j!^7SLy^M^, ^3.. >^LJ^fc^^^t, if i&^ISi 12 6^ ^4fc^l^ 12a 
{tf^^J^m. 12a fi^^«^-^Ji^^^^6^^^) ^ 
^jlk^L 19^ 20 <KjJ^^:i^^ OS 5 ( a) §1f ^^i^ 12^-01. 

*t.4ti^i^laABt, >^t^^4Si^6{f^J>f^#^^ 19 ^ 20 d^St-^, v^l^ 

m^* 'SL-m^^^^f&ii^M-M^^y^^f^^^^^^^^' ^^^^^ 

t, ^^t^J^-^^lfe^ 19?^ 20 8t^&^^T$.4t.>^l^ 12a 6^Ji^^^, 

J^A^H^^I^^ 19 3^ 20 t, «^lt^^^t4^#%.3^iC.# C 
20 6^ Y >5rT55 jL^'hf-^^E L #^JL^. -^A^^^ 
^ BL ^^)lk^ 19 ( *gp-=->h>?|-#^#-iCjl# MISFET Qs n 

f^, ^jfck^ 19 ^J#^ ( Ji^i&^^6^) Y ^^X^:^'t X :5rr^jL;^ 

M^i^it^f^^ 19 t^=^ 21 ^ii-^^^ BL ^ n 9 Bt. 

3.7^:^'>i:^'^i3LMi BL :^^Mj^m^^^^ L, jait^^3fe'h##^ 



13 



18 -L, ^l^^itJ^m. 28. 19 Ji6^5t-^>ft 

¥t^^mi^M.¥t^ 35 22. >^ii.^L 22 T:^6t«J.>^^^^5L 19 

t*^^^35^i^21^|5Ifi^J^*t, #J##^il-^^^3S 60 Til^-^^ 
J^;^ 21 60 ^ ^J^l^^fSJ 60iL>^4Lj^60 TiSij ( i^-ft^fc ) M: 37. 22 

>^^>ffcJ^J^ 28 Ji, M^^i^ BL, it^'fi^ BL #?»].^iG'ftl^ ^ 
yi^#6Ji, #K:A;N^603£>^iM^^60liI^^X:9-T^5J:^i€#. ^^BL 
* W ( ^) m^l;^. #ia.i±^l>f^>^^^t>^l^ 28 t60ii.^ 22 ^iili^J 
#^T:^^^J^ ( Pp^-'ffcJ^iet 28. 18 ^ 17, SOG 16 >$4^;iU^^M 
7) t^O^Jlfe^ 19, :».%ii#l!l-?|-#^#-iti^#MISFET Qs ^j-^^m 
^i^^/^ ( ^*^^>?^#^^iGil# MISFET Qs ^M60 n ^-f -^4*^ 
E 9). ;^-;5r®. >f3:^ BL 60l^J^*>f-T^;^jS;, icl^^^^^^A 

7t60/C^, -*k,j|fe^^i^'ft^%>^. ^^^^^^^ BL 60 

^#^^ifc^##Jt^#^^;&^^60>{i^ BL 60liIi^Et60 
dt^L 48 ( ?|'^i|5:ii^>fr4^#%^>t# C 20 60x1^) 60 1 

a#-J:, ^^^m. BL ?^ii.:jL 48, H}'^t>^E^I^'h T>?|-^^-¥-icX.-t Bt, 
•it ffe ^ T * 3*. Est jL-fiE-'fT^ j^. 

^3-. ^S^^m^J^ (W) BL m^^^^n-Mz^fS- 

j^^^^^^nnf^l^ikHi BL j^i^J&:*S^60^^^#- 23-26, it^tl 
DRAM 60^1 it it:. #^ f"^^.^ ( W) A60>^ 

J^n-m^^^j^itJ^m^lS X. ^J#^-^^^^ 23-26. il^^ 
^^#■23-26 BL;fS^60^%#^ (W) i^-k^T^^. 
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^*J#^^ BL H^^mn^^l'i^, 23-26 m,itM^^%^^ 

J^2S. 18 3^17. y:JL:SiSOGJ^16f^^^^ 30-34, ^^^"f-^m^ 
MISFET ( ^ n T^^Iil MISFET Qn ^ p >^5l MISFET Qp ). 
- ^^4t^^^hS%^6^ MISFET ^^^i^^ 23-26 30-34 
t. m.S.^m^^ Ti TiN W J^M,§:ifijAi^^'^0^^M^ 35. 
^— ^a?. 30-34 #J^>^^^hS^«S-^ MISFET 

( Ifp n^^^^-ff^E 10^ p*#^-f^^E II) Jifi^^fe^ (30-33), 
*;r*^^^^^35<i^ TiJ^-^^-f-4Mt.^l (Si) 4LfBl^^;gL.?&^il 

TiSi2>i- 37, >y.tfijl%>i&T^ 35 -^i^^Ji ( ?P 
lO^p^^^^^S 11) ^M^^^fS., 

J^i^^ BL 23-26 Ji, ^iS'J^J'f^Ji^a-J. SOG 

39 6^|^>ft:J*J^ 38. jft. SOG 39 >^t|^>h^-f-#^^.^ 1 X^^^A 

C 6^ n^itJ^J^ 44. C ;|^itA^^T^*L ( 

%*l) 45. Ji^*L ( ^^;feL**L) 47 ^^J#>3fc*f51 6^ Ta^Os (^4^4^) 
1^46. T^*L45 *'$f!l*»#P(#) ^^IB-^^^jet^^. ^&Ji^^47 

>ft4##^^iC^ C fi'rT'fc^ 45 *J#^7&® 4 X J^STT^JL^ 
il'ftfi^^-i^S^t. T^*L 45 itit^X-^^^*t.'HS>^l^ 44, SOG ^ 
39 }ci:Sir^$.^J^0. 38 28 3t>ft^ii.^ 48 t^tr^ 49, -^^tk^ 20 
1 6^4^ 21 #^i±^ 21 i4:-#-^>«^#l^#-iCil# MISFET Qs 

il()^'^M^m ( n ^^-I^^E 9) M^^y^^ 45 

:|L20^l«Ifi^i£^L 48 ^dt^ J^*;^H:|t>^^J#>^-^^'^^^-^( -W^fc* 0.14 
M m), VX^^^USt^^^ BL ^T^6^^ 35 M^. ^SJ-^ii.^ 48 
ti^jl^49*'Wdt«»#P (-#) 6^>l&ia^&>^J^^l^. 

SOG f^x, ^^^^^^ 50, ^M-S.^^ yj^^^ 
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^M^^m: 56. M:i^^JSL 56 *^4fcii:i^lftA. 52 
53 Al(^) MAfi'l-I^^J^^il. ^J>f^>^^ha^j^t6^l^ 

^>&^^^#- 53, itit^J^^T^^^J^ ( ?P>g-^^J^ 56, ^.itJ^m. 
50, SOG M 39 jfr»^4fc>«^M 38) t^^^^ 54, >g-^^^#- 26 

.^E.ai^54t, M^-WipTiie^, TiN W J^&J^16^^ 55. 

52 53 Ji, *l#*-tJLil^^>&^^^#- 57, 
58 59 ^f^^M^^^ 63. M:^^m, 63 *|L'ft.>i^;S.^^l^ ( ^H^ife 

4^>ft:j^i^, SOG l^3^^>ft>»*MMA6(r^;&^*^^^j^) ^-^^ 

^>g-^^^^52^ 53;fa^>:i. f^3.M:^i^i^^ 51. 58 ^ 59 

58 ^itM^^y^M:^^!^ 63 ^ 56 t^^^ 60, 
^^J^^^^^K.^ C *^Ji^*L 47 .?&^hS^^$-«^^-H.>&:^ 
59, iti±*J#>^tT^>gr^^J^ 63 t6tii.^ 61, -^|^^>g-^^ 
^^53ifci^^. >^til^at:jL 60i^ 61 Ti J^, TiN J^^ W 

J^M;i%.6^#r62. 

jlbitt^^,® 5 il^^i^-tst+f ^^J^ 12 6^45.4fci^l^ 12a^#.'ffc>^J^ 
12b A.^. ® 5 D SOG 16 >y^^-f^#-#;^ 1 

Ji6^iL4fci^i^ 13 6^-h^^J!l^'fe*l 8A Ji^lL^>^l^ 13 d^Ji^-^^ 

^ifc, T**5il.lL4fciii^ 12b ^%.^^f^ 12b ^^^^ 

jlk^L 19 3^ 20 N", ir^i^^JjSI#'ffjt>g.6^r>ft^. SOG 
16 6^^^J|->g. D#.;^l>Wj#>':t'§t^^^)»^ 19 ^ 20 fft, J«:.t.^>^lgl 12b 
^ 13 oii'^:f^7i-I^. Sib, '^^^A^^^-- D/^-il# 

Jfc < ia.4tJ^l^ 12b i^J^M. + t.'ffci^l^ 13 ^^^tSl)^^ J)=% 

MtJ^m. 12b 12a *^*L 8A 
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^'ffc.i^J^ 12b 6^;^ t,^i*l^ 13 ^^M.> ( 13 
;l+ft.4t>i^l^l2a6^J|-;l+*»^*l8A6^#>^) /8, ^-i^#rt:ASOG 
16 iSi^S.^^!^ 17 ^ 18 64;6>iJkil#-^«*-t.^J*M 12b ^M^^^^^ 

il. 

K;iT4sl^i.^^^>'^^ 12a ik^^itJ^^ 12a >^t^l^t.4fc^J^ 

13 )a>eti^A^J5i^L 19 3f»' 20 St, '-i^'^^^>^^#jt>i:^'^t^. Sj*.* 
sS-it;®^, tifr^SilA^f^: ^>tt:.>i^J^12a6^#>^> ( t.4iS>^J^ 13 6^;^ 

i^^;^|>{jfeil^60miiL, Ji-^^4fci^J^ 12a ^^nf^ TEOS(i!9£*^ 

liT^^:?^: %^^^n2k^M-^> ( t.4tJ^Ml3 6^>f->t./3), 
TS»^#*6^«5^^^^^#^i^^ DRAM 6^^JitXt;. 

^^nM^^J^"^^^^^^ 300-400niii ^'M^^ M CVD ^yi:^^^ 
^it^n^^^^^M. 1 Ji^^.^4fcJ^i^ 5, #^4fc#3Mjl4feit( CMP) 
^ ^ Jtt lu^fci^M 5 ^ Iftit 6^ ^ ^1 # 6^ . 

tjK*® 7 ^/r^, 'f^^i^^'Wdt.' p(^) n^^m^m^^^^ 
n ^-f^'fj^E 3. ^^"tmifi-^ Bim) ^^^m^n^ 

^m^^¥j^^l^^ (m^^A n 7^3^ MISFET Qn 
^^yr^, tJ#P^I9^2, #>^M-f-«'{^*'P (^) ^»t*^^^ 
^j^p j^il MISFET Qp6^#i^ ) ^^^^^^'^> ^I#n^l9^4. 

-ft-M ifj^ffi 4^^^ MISFET S^jl^iiL^v^ fi^ BF2( i.«.>Wi) 

*)^7|■^p^l9^2^^.'n^f5^4 6^^>^^^9. ya>S.^^-f^^.^ l 
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^Ji^^^i^J^ ( f^«.i^) 8s. 

^^n^fSi 8s J^it^^ifi-Soy^M-^^^ Snm WN ( IL4fc^) J^^A 
6t^^^>iJI^ ( Pp^—- Sbm ^M-A^^ lOOnm W ( 
J^^^^jyt^^^M]^ i^ff^—^'k.l^) 8m, at^y ^^^^0. 8bm 

TEOS ^#^6*f^^^^CVD:5r>i-, j^^^^J^f^8m 
Ji^^^>>f->^i^i& lOOnm #0^4fc-)^J^ 12a. ^i^ T^^^^^Jit^ t 

4fc)«^<g^^J^J^ 8m, *L^^^I5^^ CVD ^*4^^S|L4fcii:10l 12a fi^ 
^5{p>. A.*b, ^vxm^^ 400X:6^^ CVD >5rj*-i^^J>f^^4fcJ^J^ 12a. 
^-Xf^SLl^^^^m. 8m #:^>ftS, -f^^l^^^^d^ TEOS ^^^J^^^ 
^ (SiH4) 4l^6^>^i^^'^?|>V^J£i:, *^>^#>|-^^^>f*^5l^^S 

^ig^, ^4fc#it-#-it. ^^*i^4K.i^i^ 12a Tk:^^ 

800t:T, jt^^-^^^t;^ lii#:feL#^ 1 ^^6^^*ta. 

j^j^^^^Jgl 8m M.^St.^J^JSi 8bm #«.|^^<^>^J^ 8bm 

i^^m-^^(i^^J^^'^^M^^^^^^> ^^^Mkf^ 8bm ^^l^^'Jsfe 
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i^;^, ^'fif!!*»;^>!l.^i& lOO-lSOnm 6^fL4e.J^0l 12b ^#i:f-^4t^ 
;^12a-t. ^^^-ft^CVD:^*, ^B. CYD FECYD 
^6^^j#|L4fc>J^J^ 12a 6^^*. ^^^^>a CVD ^^M'flFn.i^^f^ 12b 
8t, >5r^?, #f-e.^^^>ffc>^J^ 12a 

:i^T5^^^>^l^ 8m 4t^^^J'ftt.4fc^M 12b 

3^^^M,0L Sm ifc^>^.#J#iL4tJ^i^ 12b H^^^H'^^^- 

^IL4t>«^1^12b-h, #J#ffi4^^il*f^*L6^jfc*l^S^Rl. 
m^^m^^^^^^ 248iim 6^ KrF >|ti0--f-^it^6^l5tit^^^#^ 
4t^J>ftii--«^^J'ft#^S^iti^#MISFET Qs 6^#%^ 8A 
(l^4^^WL) fi^it^llS^ Rl. f^^y :ft.»S9^^, itt-li^S^Rl 

^4^) 6^IL^i^l^l2b6^>J»>fek4fe-;^. il->«|>fek*h^i^ffi'W:fc'f.^^#^. 

'^^k.s^f^^mm Rl, 10 ^©^>ffcT6^t.4fc 

J^i^ 12b#:Hy;ft>»^«, xtlLflSJ^M 12a. 8m, ^^^^ 

8bm 8s Stnm^^. yJ^^J^m^^J^ 7 -t^ 8A 

( WLX «I^*L 8B ^ 8C JiAJg-^f ^^J^ 12. ^il— >«^*hS 

-f^, j^^^i^M^. ^M^*f^^J^12 fi^^4fc.^i^l2b*^ 
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t> n^^Mstm^ Ri ^^M^^^^^m^^^nm^^. 

^^^it^J^0, 8m, 8bm a^a^^J^ 8s MA6^#%*L8t. 

^ff ^^i^ ( fe^lL^t.i^J^ 12b ^^^i^i^ 12a) ^m^Mi^¥t^^. 

40niii. ;3&TJ^'ML4fcJ^J^ 12b#.>«'fek#6^t, TJ'Xip.^tTf'J :5r^. -f 
^, 12b «^^>g-. CVD >5-)*:^ll, >^L*Ji^*: 

^4fcJiLj^. ^Ait*lJK.@^ Rl, #^#>«4**^, 

J^l^j^lL4fc>«i:J^ 12b ^nm^^^, 11^^, xt#%*L-?^4^( 

^ii^^m^^ 12b ^J^^^^it^H^ 12m 

i^4f®^4fc. jfc;^, >|-K^it^J^Rl. #^S^^6^t.'ffc>^J^12b^*. 
-ttii^l^ nm -f^T&^Sf^**^, )«t4t*.*L 8A ^^^m^i^. fr4t 
J^J^ 12m i^<^>»^^T:^«^IL^i^J^ 12b, >W.^&<^'h*#:>«l4*#6^*, 
iSt'&IL^ti^l^ 12b ^^^^'^M-Jt, jfc^, ^^J^4»«.*L 8A ^^>^. 
^-ffci^j^ 12m -^yj,^ ;^^-^yJ^:f^ ^Mi.'itJ^m, 12b -b. 

«>§-itJ^4t:.a (H2O2) 6^*)&?^2*i^-^'N^^>^ 1. ^^^^ 

vx^j^m^^ 8C ^^Jififr n 4 t^il p-^4-f^'fi^E 15. 
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B i^it ^# MISFET Qs. 

-k^m 13 ^ CVD i^ikJ^^^i^^A 1 Ji^^^.^.g:^ 
if? SOniii ^IL4fcJ^J^ 13. ffi7fc*lM.;^^lt>?!-^^l^^'mt.4bJ^ 
13, #xi^ha^iS^6^|L4fc>>i:J^ 13 iS:^f^T^^'li>^'fcfe» yA^J^^YM 
%.J^6^**.*L 8B ^ 8C 6^>W#-h^j5l'W^I«II^ 13s. ^'J^ 

xtiL^j^j^ i3it^;a^6^^^4t^^5t->«i^, ^m,M.^x.^mf^ffi 

T^*H-*.*L SB ^ 8C -h6^|L4ti^J^ 12 itM^^ 
4 JSt^.^J^-^'W^JSII^ 13s P MISFET Qp 

¥j p+^^-f^-s^E 11 ( ^yn^m). ^mifi-kf as (^I') xt^hs*. 

p ^19^ 2 I'X'gt^^-^^^fHll^ 13s n 

MISFET Qn ^ n^^^-f-fl^E 10 ( ff '^^mX J^^m-^^—ft^^ P 
7^ it MISFET Qp 5^ n Ml 51 MISFET Qn e^^fe>g:#^E^*#^ 

dt«S 15 /;r^. 3001101 6^ SOG 16 ^i^^J4- 

1 ^^ifi smr:^^^. jft. sog i6 

ife^it;^ SOG 

SOG 1^ 16 *;^rt;afc^l2t^J^itJ^6^^3i'li, ^^A^^kf^^ 

*L8A ( WL) jfcSOGJ^ 16-*>;F^il^?3. 

^. Pp'&'^;^^S-^8tJ9li^ife^iS, jlbSOGJ^ 16-«t*^^6^^3l.'&. 
gL^f^^^^^^me^^^^^^^^^^^^ MISFET Qs fi^iS^ 
ffl MISFEK dta n Ml il MISFET Qn^p^^ MISFET 
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J^#%.^ 8A ( ^0, WL) )^A;Si^^:^ SB ^ 8C ^^^^^J^f^ ( W 
M) ^^*p^J^4t, J^^^m.^'}i-^^^^^^7t^^ MISFET Qs 
i^^^m^S^¥l MISFET. jfc^t, ^y:l^^^}^$iS!i/4^j^m.&^m 
(BPSG), ^^yJ.m'^^S., CMP :^^^^^J^¥iJ^^^^4^] 

^M:^^m. M^^S^ ^mn^M SOGf^^A^ J^^^J!^. ^^^^ 
SOG 16 y:i;SiJL:^$^itJ^J!^ 17 ^ 18 ^Mil6^;i-lfe^J^6^^J#. 

difS 16 ^/r^. -^E^ SOG 1^ 16 600nm 
4b>^J^ 17, CMP 4l>#, J^Mr^J^i 

^>fci^J^ 17 Ji, lOOnm ¥j$.^J^m: 18. jgl^^it.— Ji:;?- 

fL^tJ^J^ 18 1 ^^hr ^ ^^tJi^f^ 17 6^^tf»t* CMP >5r-^>jfe4fe 
itBt?]^<i^iW'h>e5#.. iib*h, ;^*lf^^l^7 6^Ji^^fJ^4fciy^l^l8 6^ 
Ji^^6^^iL^i&'Wdb>» 550nm. 

mMf> dif® 17 3^ 18^*, ?frl^>§-^^#-iG3^# MISFET Qs 6^ n- 
^-f ( ) 9a Ji6^^4fci^J^ 18 ^ 17 ia>S. SOG 16, 

— SL^^J^m. 17 T^6^t.^-»^i^ 13 ^>t^#. ^ 

^ai5t^il^«fe5L 19a ^ 20a. jfcBt. ^^i^l^-^ IL4t>i^i^4L(9lfi^.^ 

-fckj^^tb^^ 1: 8-10, 

® 18 (a) :^ic^JftS^ibTj&;3l^#J^^;&#^^#->t6^i^ 
-^^#>«t>&-f ® 4 A-A ^, 18 ( b) Tjfc>^ 

>tt#JS&4L;^fi^i^^^#5«e->^i"® 4 B-B ^. J**t, >® 18(a) 
fitiF, J^JS^^itm-^. m^^l^nd^^^fcJ^i^lla:^^^. ^a?, 
Jt'tfe^S^l^jtjaWT**.^ 8A ^|aI6^t.4t.Ji:M 13. 
12a ^ SOG 16 ^^^^^J^^VCJ^f^ 12a 

^->5r*, 18 (b) /9r^, ^-f-^^J^ 1 6^iL>ffci*J^ 13 j&Bt 
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102 SOG 1^ lOO^nH^^^^M. SOG 100 

102 6^Ji^«.>^^#, ^flft^^EJl^ 103. >j5t^b 

Si,^^j^SL&M.^^^m.^^^^^^^^^' ^—^^^ ^^^^ 

:!«a®19. 20, 21^^22^/r^, >ft^ i^^lT^it^l i&i^ 27 >ft 

^^^i^J^^^ n-^^-f-^E ( Ppi^^i^) 9a Ji^^^^W ^ 

7i|-l^^t.4b>J^1^13 3f»'T;5rfi^*f^^l^7, vli'g-^Af-^ 
( ff'^^m) 9a 6^4l*6^-^«*^ 19 ^ 20. il-vft-fefe^S^t^ 
jh. K;i>0t>j^*f^*L 8A -tWT^'Jfcii:!!^ 12a. ® 20 ;^:t-^J^® ^ii? T 
jlh^iS^;&-^S 4 A-A m 21 ;a::>c^*®^JliT 

4 B-B ^fi^iJI-^^; «?&a 22 #^-^^@^tlj 

^&>^*Jife*L8A( Pp^^^WL) 6^«#JiWTt.«.J^i^l3. 
H )Ji->^i^#^*L 8A ( Pp^^ WL) 6^/511^.i&^A^^iL^ if^X^^ 
>J^fiJife.:fl^#P|L^Jt'J^6^^^^L'19^20, 

-0L*|L4tiil^;i^A. 106 7^15^^.^^^ 107 v:^ 

^J^^ji^s^L 105 8t, 108 Ji^^^«ftJi6^^f ^^i^ 104 ^t. 

>ftiiJ^ 107 ^^Hfe*^?^ 1^, 108 #«r-t;^^#-^f"^^- 
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i^;^, ^^^^^^Al ±.^n^^J^0. 13 ^^r^yy^ 

^^^^^^M. 1 6^Ji^^Bt, 8A Ji4-^^^^-t6^IL^^>^ 

Jgi 12b 3^13, *;f9^«^*tiH-^A. ^L;8tJSI>fefe#. >^t4*fe^ 
#Bt, 8A JL¥j^itJk0, list ^J^^^M-. mi^, ^ 

^ft&^^^A%.^J^J^M.^^^^^^> i^%^^f^ 12a i^>«l>fek^ 

^J^^. J^^m^ 19 ^ 20 ^^fi^^^tv^i^ 12a 6^Ji^ ( 12a 

6^ji^s?-^«fl»;N^*t) list :^^7^^^^sy. -t 

A, ttff:#T*^*L8A^^»-t6^^^J^lPll3 fi^^j^. 51^#T^^ 
^^), 'I^Pp, 19 t^-f'^i^-^^W^^*^" 8A 

>HSJ^1^ 13 6^^>tLv:t A 4.^, M'S^-m^^^^^- il+^i^itM^ 
^) X ( 1+ i^'^i^^rt:). t?l^ 40%#^>i=-^it>^>i* 

tb. 20%6^i^*^-i^M:^ A=50nm, M<.'^^¥3A^^^^0^^ 

^mi^^f&M^it^^^^ 3. *t|L4K.i^J^ 12b T::5^fi^^4fc-^i^ 12a 
^^-^^^^^^^^ 84/3=28niii. QA., J^>&^^^#>y.-f-f-#'#>^ 
1 ¥iJc^^nn^^^ 12 6^Ji^fl&6^^>!t^^& 56nm ( = 84- 28). ^ 
m.^A*h^1^^ 19 5^ 20 ¥ir^^^\^k^^^^l^^^^^%^^ 
19 3^ 20 Sj*. 
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^^^TL^Wi^^^ 6. Bjfc, ^>^#)ik^ 19 iL^«^iL4fci^l^ 13 

>ffc^6^'^^>^) Tk^^M-f-^B^ 19 ^ 20 ;^^6^-f ^'N^^v^ 1 fi^;^ 

^20'ftl^6^ SOGJ^ 16-<fe>«:|^^f-JSI^>^. ^i^, >^a^3i.;fc.#^ 800X: 
^jSLT^^itr^ SOG 16 *^Jfci^*it^4fc6^ SOG J^Jt^fi^^ 
iLlL^*^'^;^, It^^)lk-fL 19 ^ 20 6^>«^;F«:a^^a/^*Afe.ETi9. 
;^-^^T#3fcg5^jLT-#^tS^>^^^^2ife^L 19 ^ 20 t*^^^ 

^^7, >^E.^J>f^il#^»:}L 19 20 ^4S^.t 
5i.5t^«^ 19 5fa 20 i«t p ^ It 2 «^>^E.>b#^^#-iGil# 
MISFET Qs6^ii^5^^ijt^EJ^6^ p^lt2 n ^4-?-^>&. J* n 

23i^24;9r^, >^b^)|*^19^20 t^J^^21. ib^h, 
S 24 ( a ) ^? ® ^ A T jft.^S4LJ&7& © 4 t A-A ^fi^i^^i^, 

24 ( b) ^^M^m^^r-i^^ 4 t B-B^fi^AJ^-^i^. i^21 ¥j 

#^6^;^>g.^i& 300nm fi^^B^i^i^, f^^ ^ CMP ^ 
«.^®-^E.#J&^19j^20 t. >^tifc^;^^t, ^^]m^^^^21^m^ 
*l8A4L(3J«0|L^ii:M 12a, T^^tiSt^-:*-!? 

J^m^ 12a M:|L>ft.i^MJt>(^6^^^'r^, itTI^^^ 21 ^m^i^ 8A 
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^ CVD J^^^J^m. 18 Jt'A^.M-^^^ 200nm 

m it— ife^S, ^ 21 6^ ^ ^i^Mt 6^^>tA^-^)ik^ 19 20 6^;^ 
^^^^Lk^^%^^^¥^ MISFET Qs ¥j n-^^-^^E 9a, ^^5^ 
il^fj^pan^^-f^^E (^pi^^ii) 9. 

ib^l-^, ^fk^iSk^ 19 -Lfi^^-ftJ^J^ 28. ^.^o^^ii^L 22. it^^it 
^22#^J-^iS^;tS$E L6^it#^l|y«J#6 Ji. jtfc^t, ®26 (a);^ 
^M^m^^l ^^^^^^^ 4 t A-A ^6^i^^^; @ 26 (b) 

7jfc*liiS4L;&-;&@ 4 t B-B ® 27 # 

?t'J^^hS%^S>6*^4fc>i^JBl28, 18^17. SOGf^\6VJ.:8L.m^ 
^0, 7, >^.?&>j§L n T^it MISFET Qn 6^ n^^-f -f^^K 10 ( ^iS^ig ) 
Ji^;5l^j|*:jL 30 ^ 31, p >*)it MISFET Qp ^ p*M^^^K 11 

-h^ A-^ilk^L 32 33. :5ra?, -^jfc^Bt, >j?L p Ml il MISFET Qp 
6^#%.*L 8C J^i^A^B^ 34, ^-iSt n MISFET Qn 6^*%*L 8B 
Xi^^^-^A^^m^. ^^^f&^ 30-34 'jlfri^^J^J^^texti^it#ll 
^ E ^ W :f J- ^a.il.iG# 1^ ^ E 6^ 

30-34 ¥j^^^m., ^Tlfe^^J#^h® 
30-34 Bt, erjL^jt:f-#^lll^?'J^^5i.^ 22 A^ii^^ 21 ^BtitS^Afe.^] 

jtfc^h, T>2t#Ji^*J#5i.^ 22 ^#)Sk^L 30-34 

^4". 28 ^tic, 30-34 ^it^ 22 6(r^>fc>^J^28 

Ji^^E?>^>!l:^i^ 40nm #^ Ti 36. M-^-k^T^X'^M^^^ 
^My^^. Ti 36 3^MA4:M.^^J^^i^^M^mL 30-34 

>^Ar(^)^^t. i^650t;T;«tTil^36ii#:fc.^30^ 
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1^^^^^^. >@29;5t^. jlb^^iS§l^^)lk^ 30-34 
^ Si Ti m 36 4Lf31iL^^.&, n ?*»iS. MISFET Qn 6^ 

^Jf.^i^% 10 ( #^^^Jii^p?«Ii^ MISFET Qpfit p*^ + 

-|^#^1E 11 ( -h, lOnm 6^ TiSi2>g- 37. — 

^5-^. #'J>^ir^lL^^t6^^^^. 30-34 fi^'fiS'J^J^*^ 

JL i-k^m 26fH^X ^SA^^A^2l Ti 36 

^S^f-^^iSi^ 30-33 i^M^-^i^M. TiSi2>& 37. T— ^^^^•J^^r 
35 6^^jik^ 30-33 t fi'r^^iSia.^hS «i J^ilfefi^ MISFET ji( ^ 

n*m^^i^^ 10^ p'^^^^U. 11) ^yJ>^f^^^\ IK 

a^^>(&,- It'fiti^div'^lfe;^^^^ SA M^^m^Ur WD ^#6^^hS^^ 

30-33 A^ii^^^t^M^^y:^^'^'^-^' CoSi2 
X TaSI^ ( Jkit^y ^ MoSij ( ^^t^ ) ^#6^ TiSi^ 

:fcx@30^^, -^CVD^*, J^Timi36 J:.^^sM-Jtffj^ 
30nm 6^ TiN 40, ^ CVD :^ j^*^>ffci^->^#;5r*6^ ^ Sh^J.'^. 
ffc'&ll^^2$:^.>^>^*^-t^f'^^4fe>b^)»^ 30-34 A^^^^^^ 
6^>^>^6^ TiN 40. ^CVD^*, 7r^4t^ ( WF, ), 

jf.':^>J^)^ (SiH4) TiN M 40 Jt^^M-A^^ 300nin 

6^>^ W 41, W M 41 Z^^m.^^^^^ 30-34 ^it^ 22 

(dtp@ 26 ^Vf:). 

j*^, ^>^t-«!lWl^# TiSi2>g- 37 ^^mm^^T^f^^^^M^ Ti 
1^ 36, MMii^^^^^^^^^'^^ P MISFET Qp ^M^iS. 8C 
Jifi^^lik^ 34 6^1^^, ^3.^^^n^^^ n t^iI MISFET Qn 6^*% 

^SBJ^^^-^^ ^^^^^ ^. It'fet * ^ - 

^SB^ SC ^) ^If^jtiii—A. ^^^^ 
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TiSi2>g- 37 30-33 6^>^^, #2^:^. TiN 40 ^ 

W M 41, >^£^4fc.J^I3l 28 Jij^^jft^ 30-34 t ^ T ^^iJLj^il^ Ti 1^ 36. 

Jl^ W 41. TiN m.40^TiJ^ 36, ^ifhJ^^B^L 30-34 ^ii.^L 22 
t^iPi^J^^-tii. WJ^41. TiNJ^40^Tii^36^A6t4^35 (dt^® 

Ji#^WI^41. TiNJIl40#»Tm36^#l'f^^35. 

^—^^^^ilF^yV f^y^^ TiNJ^40;F^^^ CVD 
^-fek^^^) fl&JL>^t^|;&6^^-^^fe*hi£N-^#I5yjt WM41 

^ 35 -iLTJ':^^^* TiN 40 ^^ifh:fm W M 41, 
:^ 35 ^^f-^^ TiN 40 ^i5'JS:S.>j5t^^^L 30-34 ^il^L 

22 ti^^J^ (^'S 26/^^). tfc4LiJ^^ Wl^ 41 ^A6^^iJL, 35 

X¥j w JH 40 ^^^;S^^yJL^M,^hn^H-i^^^ bl 

23-26 St, TiN 40 ifeJ?|>«:#jL>&6^^Jfl. *L*L3*.i^-i-T^^ 
23-26 T^^ilk^L 30-34 dfj^f^T^fi^^ML, ALifn M.^iti^4-y 
23-26 6^^>^ 

23-26. 

^iifcy<-|^4ftife.^@#, ^m^M:^y^^$rX^M^]^n^ lOOnm 6^ W 
1^42, *»@33^^, ^#'J>f^>^t Wi^42 Ji6^it^Jjg.J^43>fti(; 

j«t W 42 *;S4sfe, VX^^^miL^^^i^BL^^- 

J^^m.^^ 23-26. 

■^LTi-:*^ CVD :;5r)*-^^>60 W W J^-^ TIN 
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:^^]>ft^^ BL^^^^^ 23-26. -f^jJij^it, ^-^v^L^MM ^^^k^ 
il Ta J^) il^Jbvirj^. it*t, @ 34 A T*l^^^ BL 

ii.iti£5L22-^*^^^#^^a&^:|^6^#r21 

^'S 35-36^^, >i5t'f£^BL^^->&^^^#- 23-26 -h, 
!^J5>1^3|P.Jf->g.#^i(7 lOOnm ^|L4bi^|^ 38. 2S0nm 
SOGI8l39:^^^J|l4fcJtlg|38 6^JL-^, #>^t>t-:?K-f^6(r^^ltt . 

^*t3S>$A'&^Ifc^T?5i^-#^^ SOGM 39 jfc*, S36(a) 

;&*:^Jfl?@^jbTj**ta^J&«® 4 t A-A^6^A#-^^. ® 36 ( b) 
^^^M^m^:^! A^m.^^'^m 4 t B-B^i^iJ^-^^. 

jtb*, ^#:^BL3^^— >&^^^#-23-26 6^^fi(h'J>H-. SOG 
;^39, ^^'^^'fl-^-r z^'lR^^fi^^^^i^ 38, -tt-^TJ-X^^lL^^, 
BL j^^^^-l^ 23-26 6^^>^il:)t, v:t^>0L^^ SOG 39 ^ik^^X. 
^6^-f-#.^Bt, Ti^:*^ CMP yfT^H^ SOG 1^ 39 ¥j:^^, ^^VJ^^ 
SOG M 39 JL^^.M^^4h SOG 39 Ji6^^'h4feit^^ll-6^^«. 

^^^^ SOGl^ 39 ^^6^S>t.:f ^il#^8t. T 

Tft^S 37 ^/r^, SOG 0, 39 Ji>:^^P.;f 200nm 
^J^0L 70. :?f ^;3t:i»lJ^J^'f^7(j^^ii#i^^>«J*k, >':t^>^E.^^^ 20 
-h^^ii.^ 71. il^ii^lL 71 ^m^A^X^^^J^^^^'i^^'ifJ^ 

ir. 

^® 38 ^it^ 71 #^^^Ji^A*^B^«^l^^^fi^ 

^^|all^72. -fel^lBll^ 72 60^J#^^^. CVD >^E.>^^it^L 
71 f^^6^|^^>i^i^ 70 X^^>^M.^^ 60nm ( ) 

#-M-f ^Ail^^^lBl^ 72, il^ 71 ¥jfy^iiiMJ^*h'$'^*bM'ifK. 
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ii.^ 71 Mu^i^^^m. ( SOG M 39 i'a>S.4l4fc.i^l^ 38 28 ) 
20«^5i.^48. 

^*J#5t^ 48, It^^l^:^4>1"i:'h^J#>><.-f. 
EarjLT— #«(L#J^iS5.>^tii.^ 48 t^^^^ 49 ^^m. BL ^T^fi^^r 35 

^n^m. 70 -L, n#^>t ( ^^Jdfp P ( ^^H^M-M^ 200nra 

M.^&>^ai.^48 t^A*^^^J^^A^^49. 

-fe»S 41 ^ CVD^^, ^ SOG M 39 -t^^?.#;!l.#& 

200nm 6^ 44, i^7i->^>J**hiS, yJL m.^'il^ ^ 

^itH^mi$,¥t^J^^^^^X.^ C 6^T%*1 45 6^#4«tt. *«#JSI 

50, #^it*JJI^J^#7</^#, ^t^^^fcJ^I^ 50 ^r^¥j^^J^m. 44 
v;<^>^ii.^L 48 Ji^j^7«J# 73, ^ -f -ff^^^'fc^X. 
# C 6^T**L 45 73 6^1^ *t^4fcJ^j^ 50 jifr^2t^>J^ 

('W*';^^ 1.3 ^^), K:4'gt>^Mf-it:tT^*L 45 

:fc»®43^^, ^CVD;3r>*-, >j5t^;r>4l# 73 6^ I^#6^f.'f^: 
J^IPI 50 Ji. n (^*» P (^)) 6^.^>^^if7 69nm ^ 

P^J^0L4SA. jffc|^«%>ii:JI^45A«:^#'fr4^>?^%^7t# CT^6^*. 

44 ^iq^, 300nm ^ 800 0,^^^14-^7^ 
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#73 ^^fifi^^mJ^ji^4SA. ^M^^fj 4oor:r^^m.^nm^, 

^'ikm^) yj^^'i&f^^ 73 ^fy^^AT^^ 45. 5l#T^ 

*L 45 ^-^yJ^^^^^^ 45A ^^hfi^-^*.!^^^. -«#T%*L6^-^^ 

^^^>^^4t# RuO ( ^4fc4T) ^ IrO ( ^^^^^^^M 

73 6^ (5) 1 50 5fp»7*J# 73 t^^ SOG 1^ 74. .4^>J^ 

7^^^M^0. 75. .«^^5i->^'t**lliS, 

J^l^#^^«, >tJ^^ha^^6^^««>^^ 45A, >yc.fii^i^.liI^^T% 

*i45. n^itJk^. 44 m^iF^7^^nf§.^¥j^^^j^0. 50^^^, 

6^ SOGJ^39>^^4fci^J^50 4!tS^;«^Bt^:»t>«^. :^r^. :^ha 
^J$.#^^^A.»t=stJ^^J*J^ 45A &^r:^^M-^^^^ 50 :f 

-^Mi^^i^^"^^^^^"^ C Jifi^v&ifc^J^ 56 ^ 63 6tF^^, 

#^'J^>&ifci^i^ 56 Jifi^^^>&^^^#- 52 ^ 53> ^^^^^M^^ 
m. 63 Ji6^r^ =.;ir^^^#- 57 ^ 58, >':A;S.^ ^t^^fi— ^^-^^^^^ 
60^ 61, 

>^T**l45«^4.«»-t^^ ( *'®47 
.^tT*.*l 45 Jl7^^.^^^^ 14nm TiaOs ( ^ 

46. ^y^^ 45 Ji*J>ftiL4tJ^Ai«rT15srjL:^^^T%*l 45 fi^^^^J^ 
(45A) «:T— >^^^fe*tiS^>^t. ^-:5r^, ^ CVD VXM\-!a»i.Zj 
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^^4S. (Ta(OC2H5)5) TijOjl^ 46. M CVD ^vk 

A>t:i:^ TijOsJ^ 46. E^^>1&#4^45-«.^7G^ C 

jyLi?&^Jit*J#f#'^#f!lT?t^*^ DRAM. 

45 =jt^J#;^^^liI^^^, JL*.^^^l^^^^^^#^i«r 20-25 6^ 

i& Ti^Os 46 :^ir^J^60T^>fi^ BL ^f^—M:^ 

fkf^^ 23-26, i^*:^>«it|L6^^^4fciai^^^J^60^)»'till&*^ W J^*^ 
^. i^^#:^-g-^-5r#^E5^jh^i^SL^^iS TijOsJ^ 46 fi^itM^m^^ 
BL ^ ^ ^ ^ 23-26 6^ J^^L-^-J * 6^ ^ 1^ . 

JfcE5-jL#i$aife*hiS TijOsi^ 46 ^it^fi^'fit^J^J^*:^ It'h^J^^J^.i- 
MISFET ^g-^^^-^ 23-26 ^^i^^L 30-34 t^^^ 35 ^ 
( W J^/TiN l^/Ti i^) *Jj^. ^^^T^&sr 

^^-^^^^iC^ C d^^^^^l^'ife.Tf:^^**^ BST> STO. 
BaTiOa ( ). PbTiOj ( ). PZT ( PbZr^Tii.^Oa )> PLT 

( PbLa,Tii.,03 ) ^ PLZT^#6^^>^|L4fc#*Jj^^^ ( ^) %J^laA, 
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TiN J^^Afi^Ji*.^ 47, # Ti^OsJ^ 46 lEj^fi^^^^^l^ 
(45A) ^il60T%*L 45. jL$iJit##^, 

)fe*L 47 -it-srJJ* ^^d^ W J§i^$:¥j TiN JBl^^h^-f-%J^^il. 

y^^bm^^^Mr^i^mse. sog 

39 ^^IL'ffcJiJ^ 39 iie^^l'i*, yJ^^^^-M,^^^^ 26 JL^ Ait^ 
54. >^5fe^JPi 56 ^^rkfM CVJ}ifvk'itMj^^3.^^ 600nm fi^^-ffcJ^ 

mJ^y -k^m 50 ;9r^, .^tit^L 54 t^J#*^ 55, #->^E.;&^^J^ 56 
Ji^J#^^>g:^^^#- 52 ^ 53. ^ 55 i^^J#;3r^^: a|#;5r 
>i-^>g^^i^ 56 Ji^^R Ti 1^. >^ CVD TiN J^^ W 

j^, m^^^^f^^n^^^ ( ^i^'^JJI^ X ^-^^LJF^ WT>^E.ii.^ 54 
t. ^— 52 53 6^#J#^^^: ^a|#>5r^, 
1^ 56 Jo^^m^^.^-^^^ SOnm Ti J&L. M-M.^^ 500nin 60 Al( 45 ) 

M^M^ 50nm 60 Ti f§.VXjSL^^^^ 50nin 60 TiN 1^, .4$;&ffi-f 

^j^56 Ji60^^>&^^^#-52?^ 53 60##60f£^. ^— *f- 
^^J^^AH^M:^^}^ 56 J^M^f^^M^^^^r 52 ^ 53 ^HM:^^- 

63 3^^4>l*>?|-^^iC# C Ji60;i:^^M 63 ^ 56 
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lit^Aii.^ 61. ^^>&lfc^l^ 63 ^^atj^l-WTfexfefe^ CVD 

400nin 6^ SOG J^, «>S.^ CVD 300nm fi^^^ 

i^i^, 400X:6^'S;^T. ^if^ A'^i^M^^J^ 63 6^ SOG i^ii 

^^>&^^^#- 52 S3 itit. 

>^5S.^ 60 61 t^J'f^^^ 62, j8^J&>i5t;&^^l^Ji*J#^ 
>g-^^^^ 57> 58 ^ 59, il#^^;*^_h^j^T @ 3 PJfir:^^^ DRAM. 
;^62 i^'fifiJd^-^-i^ie.^^r 55;telSI6^-^%#^ ( vf^ W J^/TiN l^m M ) 

53^nf(^^^^^ ( TiN mm WAX m.m jsl) mA. j*^, s 

jS^ijL^tb, >(a>^L^ 57, 58 ?^ 59 ±.^^.7 ^Jt^yj^^^ 
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'(^^#iGi^# MISFET ^Ai3.^^^mL. ^J^^^^^^i^^^ 
yjLM m -r^-kP SRAM ( #^ia3^>?^#t.#^^ ) M^^t^^^n 

(EEPROM: ^^H-Ti^^ ROM) il#6^ ^ — . 
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